
Supplementary Discussion for “Strains, functions, 
and dynamics in the expanded Human Microbiome 
Project” 

Updated associations between phenotype and microbiome 

composition 

With a ~2.5x increase in the number of different subjects with WMS samples at each 

targeted body site, we tested for significant correlations between species abundances, 

pathways, and covariates that the initial HMP dataset was not powered to detect1 (Extended 

Data Fig. 8; see Methods for included metadata and confounders). Overall, 151 significant 

associations were found with species abundances (Extended Data Fig. 8a, Table S11), and 

469 were found with pathways (Extended Data Fig. 8b, Table S11). Previously-significant 

associations persist in the new analysis (Extended Data Fig. 9d-f). 

A new noteworthy association includes a negative relationship between the abundance of 

Firmicutes and whether the subject had been breastfed as an infant (Extended Data Fig. 

9a), which has not been seen in previous adult cohorts (e.g. ref. 2). Interestingly, this is in the 

opposite direction to recent surveys of the developing infant gut microbiome3. Having been 

breastfed was also linked to the oral clades Neisseria (Extended Data Fig. 9b), Rothia and 

Veillonella, previously identified to be differentially abundant in breastfed infants versus 

formula-fed infants4; these clades overlapped with oral microbes that also differed with age 

independently of breastfeeding status (e.g. Extended Data Fig. 9c). 
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